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Abstract
Background—U.S. Latinos engage in non-leisure-time walking (NLTW) more than other ethno-
racial groups. Studies are needed to explore factors associated with NLTW to inform interventions
for effective physical activity promotion.
Purpose—To examine the social-ecological correlates of NLTW among Mexican-origin Latinos.
Methods—Individual, social, and environmental level factors and PA were assessed in a
telephone survey completed by 672 Mexican-origin adults randomly sampled in San Diego
County. Data were collected in 2006 and analyzed in 2009.
Results—Participants were mostly female (71%), with an average age of 39 years. Less than one
third met PA guidelines for NLTW (29%). Structural equation modeling showed that NLTW was
positively associated with being female, but negatively associated with living in the U.S. ≥12
years, and being U.S.-born.
Conclusions—In this sample NLTW differed by various indicators of acculturation and gender.
These findings might help inform the development of interventions to promote NLTW and thus
physical activity in Mexican-origin adults.
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Annually, the U.S. spends over $2.2 trillion on health care.1, 2 Between 2003 and 2006,
eliminating health disparities among Latinos could have reduced health care costs by $82
billion.3 Health inequities in chronic diseases such as diabetes, cardiovascular disease, and
cancer among U.S. Latinos are a public health challenge, attributable in part to health
practices that deteriorate with the acculturation process, being an ethnic minority, low
socioeconomic status, and living in an impoverished environment. Although regular
physical activity (PA) promotes mental and physical well-being, it also reduces the risk of
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chronic diseases. To produce health benefits, the 2008 Physical Activity Guidelines for
Americans recommends at least 150 minutes of moderate- or 75 minutes of vigorous-
intensity activity per week.4 Although these guidelines are intended for leisure-time PA
(LTPA), there is a growing interest among transportation and health experts to emphasize
and translate these PA recommendations to non-leisure time. Walking is the most commonly
reported form of non-leisure-time PA (NLTPA includes both walking and bicycling) in
adults.5 A low impact activity such as brisk walking4 has protective health benefits with
little physical impact and is an accessible activity irrespective of income-levels.6 Walking
for transportation is a simple and affordable form of NLTPA that may play an important role
in preventing chronic diseases and obesity in adults.7
The Latino population, already the nation’s largest ethnic minority group, is projected to
nearly triple by 2050.8 Among all ethno-racial groups, Latinos are the least physically active
during leisure time,9, 10 which may contribute to their disproportionate prevalence of
diabetes and obesity.11, 12 Most PA research focuses on leisure-time activity and very little
on PA patterns (e.g., incidental, transportation, household and occupational activities) within
ethno-racial groups.13–15 Little is known about the correlates of walking for transportation,
in particular among Latinos. Understanding the various domains of PA in Latinos is
important for several reasons. First, socioeconomic status and occupation may explain
differences in PA.16 Second, cultural factors such as acculturation may play a different role
in PA with respect to leisure time and non-leisure time.17, 18 For example, national data
indicates that Latinos are less physically active in their leisure-time,19 and California data
show that they are more likely to walk for transportation compared with non-Latino whites
(12% and 24%, respectively). 20 NLTPA has been shown to be more frequent in less
acculturated Latinos (20%) compared with their more acculturated counterparts (13%).20–23
It is not yet known, however, whether less acculturated Latinos have the potential to use
their NLTW to attain PA recommendations and its health benefits. Finally, Latino females
appear to engage in less LTPA than do Latino men so examining the extent to which they
also engage in more or less NLTW may yield insights about this relationship.17
Social ecological frameworks can provide insight into the individual-, social- and
environmental-level factors associated with NLTW. For example, one model included
demographic characteristics (i.e., age, income, car ownership), safety (i.e., crime, traffic,
animals), land use mixture, presence of trails and sidewalks and neighborhood aesthetics. 24
Other reviews and recent studies have consistently documented positive relationships
between walking for transportation and these and other environmental factors such as land
use mix, density, distance to nonresidential destinations, street connectivity, parks and open
space. 24–26 For example, the 2003 California Health Interview Survey (CHIS) showed a
positive association between neighborhood cohesion and access to a park with meeting
recommended levels of PA during leisure and non-leisure walking among Latinos.23 But
these findings are both dated and preliminary so additional research is needed if
interventions are to be developed to promote NLTW among Latino individuals who may
have little leisure time to be active and few resources to access other activity-promoting
resources.
The aim of the current study was to explore relationships between NLTW and individual-
(i.e., demographic characteristics, self-efficacy), social- (i.e., acculturation, neighborhood
cohesion), and environmental-level (i.e., neighborhood safety) factors among Latino adults
of Mexican-origin in San Diego County. We hypothesized that NLTW would differ by
gender and level of acculturation. Specifically, female and less acculturated individuals
would be more likely to meet recommended levels of PA. The variables used in the
proposed model were based on a social ecological framework and previous research.27–29
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In 2009, we analyzed cross-sectional data from the CDC-funded research core project of the
San Diego Prevention Research Center (SDPRC). Structural equation modeling was used to
investigate the relationships between NLTW and individual, social and environmental
factors.
Data Source
The SDPRC was funded by the Centers for Disease Control and Prevention to promote PA
and physical well-being among Latinos in South San Diego County. To address gaps in the
literature, the SDPRC conducted a survey to estimate levels of PA in the fall of 2006.
Random-digit dialing was used to select Mexican-origin (i.e., Mexican immigrants/
Mexican-American) participants of a U.S.-Mexico border community of San Diego. The
survey was structured telephone-based interviewer-administered. Using this method, 38% of
those called responded and 62% of those who responded completed the survey. A total of
672 adults, between the age of 18 and 65 years, successfully completed the telephone survey
in English or Spanish. The study was approved by the Institutional Review Boards of San
Diego State University and the University of California, San Diego.
Measures
The survey’s performance was enhanced for the target population by using culturally
appropriate methods (e.g., backward translation, review for cultural congruence and
sensitivity, and pilot-testing). 30 Participants reported on demographic characteristics, self-
efficacy, social support for PA, acculturation, neighborhood cohesion, neighborhood safety,
neighborhood aesthetics, and community PA resource awareness. All domains of PA
(leisure and non-leisure-time) were assessed; however, only active transportation was
examined in this study.
Dependent Variable—The International Physical Activity Questionnaire (IPAQ) was
used as a comprehensive assessment of PA behavior.31 For the purpose of this study we
evaluated walking for transportation. This was possible because the IPAQ distinguishes
between domains of PA (e.g., chores, gardening, and leisure-time). The IPAQ has been
tested for test-retest reliability (.80) and criterion validity (.30) against accelerometer data.
Participants were asked, “During the last 7 days, on how many days did you walk to do
errands or to go from place to place…for at least 10 minutes at a time?” This item was
followed up by asking how much time was usually spent walking on one of those days. The
data for the variable were skewed and could not be transformed to meet statistical
assumptions. To examine the data with greater public health relevance, participants were
categorized as adherent or non-adherent to PA recommendations if they engaged in at least
150 minutes of walking for transportation.
Individual-level Factors
Demographic characteristics—Demographics variables included gender (female/male),
age, marital status (single/married or living with a partner), employment status
(unemployed/ employed), education (≤high school or equivalent/some college or more), and
monthly household income (≤$1500/≥$1501).
Self-efficacy for Physical Activity—Three items from the scale of self-efficacy
developed by Sallis and colleagues were used to assess confidence about being physically
active in different situations (e.g., be active when stressed out).32 Participants were asked to
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respond to three items on a 5-point Likert scale, with responses ranging from “I’m sure I
cannot (1)” to “I’m sure I can (5).” A higher score indicated greater self-efficacy to engage
in PA. The reliability for the three items was 0.68. In confirmatory factor analysis (CFA),
the three items loaded on a single factor (factor loadings between .65 and .88).
Social-level Factors
Acculturation Proxies—The following items were used in the current study to examine
acculturation: country of birth (Mexico/U.S.), and years living in the U.S. (<12 years /≥12
years), and the eight-item Short Acculturation Scale for Hispanics (SASH).18, 22, 33, 34 The
SASH scale was tested for reliability (0.92) and criterion validity (.52-.76), and deemed
appropriate for use in Mexican-Americans.35 Respondents reported what language they
spoke or used for reading, speaking, watching television and listening to radio. Response
options ranged from “only Spanish (1)” to “only English (5),” with a higher score indicating
a greater degree of English language use. In the present study, the CFA showed that six of
the eight items loaded on one construct (factor loading between .75 and .92). Two items
pertaining to ethnic background of friends and visitors did not load on the construct, and
were not included in the final construct.
Neighborhood Cohesion—Six items were used to assess degree of neighboring, and
sense of community.36 Response options ranged from “very true (1)” to “not at all true (3).”
Several items were recoded, with a higher score on all items indicating greater neighborhood
cohesion. The scale was available in Spanish, and the items were tested for reliability (α =
0.71). CFA showed that the construct was best described by four items (factor loadings
between .49 to .71). Items on neighborhood disorder (e.g. drugs and theft) did not load on
the construct.
Neighborhood Crime Safety—Safety from crime at the neighborhood level was
measured using four items from the Neighborhood Environment Walkability Scale (NEWS)
developed by Saelens and colleagues.37 Participants were asked to respond on a Likert scale,
with responses ranging from “strongly disagree (1)” to “strongly agree (4).” Several items
were recoded so that a higher score on all items indicated a more favorable atmosphere (α =
0.83). CFA showed that four items loaded on one construct measuring “safety from crime”
(factor loadings between .30 and .67). This construct was correlated with perceived physical
safety (ρ =.52), which was assessed by four of the five remaining items (described below).
The remaining fifth item did not load on any construct of safety.
Environmental-level Factors
Neighborhood Physical Safety—Four items from NEWS were used to assess
perceptions of pedestrian and traffic safety in the neighborhood (e.g., street lighting,
crosswalks, traffic speed, and unattended dogs). Response options were based on a Likert
scale and ranged from “strongly disagree (1)” to “strongly agree (4),” with a higher score
indicating a more favorable atmosphere (α = 0.77). The construct was best described by four
items in CFA (factor loadings between .41 and .61).
Community Resource Use—Several scales were developed to assess perceptions of PA
supports in the physical environment. 38 Scale items were tested for reliability and validity
(κ= −0.07 to 0.25 and ρ= 0.28 to 0.56).39 The items were modified for the target community,
and asked participants to report on how many times they visited 20 different parks and
recreational facilities in their community during the past month. CFA identified that reported
items on park visitation and use loaded on one construct (factor loadings between .25 and .
71).
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Neighborhood Aesthetics—One item, also from the Community Resource Scale, was
used to assess neighborhood aesthetics.38 Participants were asked to “strongly disagree (1)”
or “strongly agree (4)” on whether there were many interesting things to look at in their
neighborhood. A higher rating indicated more appealing scenery while walking in the
neighborhood.
Statistical Analysis
Preliminary analyses included obtaining descriptive data for all variables. Independent t-
tests were used to compare means of health-related parameters between gender and years
living in the U.S. Chi-square tests were performed to examine differences between those
who adhered to PA recommendations for NLTW versus those who did not. These analyses
were computed using the Statistical Package for the Social Sciences Version 15 (Chicago,
Il).
Measurement models were evaluated to confirm the factor structure of the latent constructs
included in the conceptual model (1ure 2), with factor loadings significant at p≤ .05. The
model was restructured (Figure 3) to account for correlated structures.
To test the developed model, structural equation modeling was performed using Mplus
software (Muthen & Muthen, Los Angeles, CA). Measurement models were evaluated using
CFA prior to modeling any relationships. Model fit indices included Chi-square (p>.05),
comparative fit index (CFI ≥90), root mean square error of approximation (RMSEA
approximating .06), and standardized root mean square residual (SRMR ≤ .08).40–42 The
parameter estimates, standard errors, z-statistics, and squared multiple correlations were
inspected for sign and/or magnitude.
Due to missing information and cases of over-reported PA, the sample size was reduced
from 672 to 668 participants. These outliers were determined by the IPAQ standard, which
is to exclude cases in which the sum total of all walking, moderate and vigorous time
variables exceeds 960 minutes (16 hours). This criterion is based on the assumption that, on
average, an individual spends 8 hours per day sleeping. Lastly, missing data was accounted
for using full-information maximum likelihood.43, 44
RESULTS
Participant Characteristics
Study sample characteristics and health-related parameter estimates are summarized in
Tables 1 and 2. Participants were either Mexican Immigrants or Mexican-American adults.
Most participants were female, with a mean age of 39 years. Less than half of respondents
were employed with more than a high school education. Although most participants were
classified as less acculturated, the average number of years living in the U.S. was 19.
Less than a third of respondents (29%) adhered to the 2008 Physical Activity Guidelines for
Americans based on NLTW (Table 2), just higher than the national prevalence reported for
Latinos (24%).21 No meaningful difference was seen between women and men for percent
adherence to recommended levels of PA (31% and 26%, respectively), (see Table 2). A
significantly greater proportion of participants living in the U.S. for <12 years reported
NLTW at recommended levels compared to those who had lived in the U.S. for ≥12 years
(40% and 24%, respectively). A greater percentage of women living in the U.S. for < 12
years (42%) adhered to guidelines more so than women living in the U.S. for ≥ 12 years
(32%); this finding was statistically significant (see Figure 2). No differences were observed
in male participants.
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Non-leisure-time walking at recommended levels—The exploratory model of
NLTW at recommended levels (Figure 3) investigated relationships with individual, social
and environmental constructs (X2 = 391.42 [df= 334, p<.05], CFI =0.97, RMSEA=0.03
[95%CI=.01, .04], SRMR= 0.05). A significant and positive relationship was observed
between being female and NLTW. Other individual-level factors (monthly household
income and self-efficacy) were not significantly related to NLTW at recommended levels.
All proxies of acculturation were negatively associated with NLTW at recommended levels.
No associations were found between other social and environmental factors assessed in the
survey. Education did not contribute to the final model.
DISCUSSION
NLTW was prevalent among Mexican immigrant/Mexican-American adults. An estimated
29% of participants engaged in NLTW at recommended levels. These findings support 2001
CHIS data showing that 24% of Latinos engaged in NLTPA at recommended levels.20 More
recent data showed that 23% of Latinos adhered to PA guidelines when walking for
transportation or leisure.23
NLTW was positively associated with being female for which we provide several culturally-
related explanations. Studies suggest that Latino women hold many family and household
responsibilities45 and compared with White women, Latino women are twice as likely to
report being a homemaker.10 Thus, women participants may have used active transportation
for the purpose of meeting daily life demands such as grocery shopping, paying bills and/or
walking children to school.22
NLTW was negatively related to all proxies of acculturation. Participants who were more
acculturated, as measured by U.S.-born, living in the U.S. ≥ 12 years, and having a high
acculturation score, were less likely to engage in NLTW at recommended levels compared
with their less acculturated counterparts. Similarly, Berrigan et al. found a greater
prevalence of NLTPA among less acculturated Latinos when using a similar acculturation
scale.21 Our findings suggest that walking for transportation is common in immigrant
communities where Mexican culture is strongly retained. The acculturation process may, in
part, explain the exchange of one transportation behavior for another (i.e., vehicle use).22
Furthermore, this behavioral transition may occur slowly in border communities, whereas it
may occur rapidly in communities where American culture is dominant.
Study findings are mixed with respect to the relationship between self-efficacy and both
leisure-and non-leisure-time walking.46–48 Findings from our study do not suggest an
association between self-efficacy and NLTW. Self-efficacy items focused on LTPA rather
than NLTPA,32 which may explain the lack of association. Also, high and low income
earners, and employed and unemployed individuals were not different in NLTW.
Although safety-related attributes have been correlated with walking,49, 50 our findings did
not support direct pathways between constructs of neighborhood cohesion, crime safety,
physical safety, and NLTW. Nevertheless, Wen et al. found perceived safety was not an
important correlate in the presence of social cohesion and access to open space among
Latinos.23 Humpel et al. has attributed the lack of association between perceived
neighborhood safety and PA to individuals being physically active in areas other than their
neighborhood,51 which may partially explain our results. Perhaps participants did not live in
a walkable (destinations within walking distance) community; therefore, both social and
environmental neighborhood factors did not play a significant role in NLTW. Another
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possibility is that our social and environmental scales, which were developed for the
mainstream population, did not successfully capture the social and physical characteristics
we were looking to assess.
Lastly, the variables in this model accounted for 28% of the explained variance in the PA
outcome. Another study, conducted in the Puget Sound area of Washington, reported that
sociodemographic factors (i.e., employment and age) and neighborhood characteristics
explained up to 35% of the variance in walking for transportation. 24 To our knowledge, the
accounted variance observed in this study is the highest in explaining NLTW in any
subgroup of the U.S. Latino adult population.
Study Strengths and Limitations
This study contributes to the small amount of PA literature in Latinos as one of the first to
report on multi-level correlates of NLTW in Mexican-origin adults. The developed model
was theoretically and empirically justified and was tested using structural equation modeling
to simultaneously examine potential correlates of NLTW. Using several proxies of
acculturation provided more insight about the relationship between acculturation and NLTW
among participants of Mexican descent. Data were obtained using an internationally
validated assessment of PA, which allowed us to estimate NLTW. Last, study participants
were recruited using random digit dial methodology as opposed to a convenience sample.
As in all studies, there are potential limitations to acknowledge. The use of a telephone-
administered community survey may have resulted in an underrepresentation of individuals
without a home phone and cell phone-only users. Escobedo and colleagues, however, found
that telephone surveys were generalizable for the purpose of research in U.S. Latinos in
border communities.52 We used self-report methods to assess PA, which is subject to recall
bias. When comparing PA measured by self-report to accelerometry, Latinos tended to
underestimate light intensity and unstructured PA when using self-report methods.53–55 Both
measures, however, provided similar qualitative trends (e.g., men being more active than
women) with respect to age and gender.54 Because Latinos may operationalize PA
differently compared with researchers,30 we used the IPAQ to minimize the underestimation
of PA. The IPAQ assessed domains of PA (e.g., occupational, household, transportation and
recreational activities); therefore, it may be easier to recall different types of activity. We
also used scales, developed for the general population, to assess psychosocial and socio-
environmental factors often associated with LTPA. This may have limited our ability to
capture the information we sought to assess and may partially explain the lack of
associations. Also, causality cannot be inferred given the nature of cross-sectional data. This
was an exploratory model, which makes it one of many plausible models of NLTW. We did
not assess car ownership, which may in part explain our results for NLTW. Half of our
participants were from the city of Chula Vista where 42% of households reported ownership
of one vehicle or less.56 Households may have had either no car, one car or otherwise
limited access to transportation by personal vehicle. Women in households with one car may
walk more for transportation if the car is used by their husbands to commute to work. Lastly,
study participants were of Mexican-origin and were from a U.S.-Mexico border community.
The U.S. Latino population is diverse, with individuals coming from 19 different
countries.57 Currently, U.S. Latinos are comprised of 64% Mexican, 9% Puerto Rican, 4%
Cuban, and 23% Central/South American or all other Latino/Hispanic.58 Thus, research
findings should be interpreted and generalized with caution.
Conclusion
Nearly one-third of participants adhered to PA guidelines during NLTW. NLTW was
positively related to being female and negatively associated with being more acculturated in
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Mexican-origin adults. This highlights the importance of measuring other PA domains to
increase the validity PA assessments in both national and community-based studies.
The relationship between broader social and environmental factors remains unclear. The
need for measures to assess factors related to NLTPA is warranted. Sallis and colleagues
have stated that behavior-specific items should be developed to address and assess attributes
specific to a particular behavior in a particular context or setting.59 Measures should
emphasize attitudes, neighborhood walkability, mixed land use, number of vehicles per
household and perceived safety in the context of transportation PA. Understanding how to
facilitate and maintain NLTPA is necessary to obtain health benefits associated with PA.
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Original model of pathways between individual, social and environmental-level factors, and
meeting recommended levels of NLTW. Latent constructs are shown as ovals, observed
variables as rectangles.
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Differences in meeting recommended levels of NLTW by gender and years living in the
U.S. *Significant differences within female group at p<0.05.
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Final model of pathways between individual, social and environmental level factors, and
meeting recommended levels of NLTW. All solid pathways are significant (p<0.05).
CFI= comparative fit index, RMSEA= root mean square error of approximation, SRMR=
standardized root mean square residual.
Martinez et al. Page 14

























Martinez et al. Page 15
TABLE 1
Demographic characteristics of Mexican-origin adults in San Diego County (N=668)
All Participants
Mean age (SD) 39.3 (13)
% Women 71.0
% Prefer Spanish 58.2
% Single 41.9
% More than a high school education 39.2
% Employed 46.1
% Monthly income > $1500 61.4
% U.S.-born 30.4
Mean years living in the U.S. (SD) 19 (12)
Acculturation ScoreA (SD) 2.2 (0.9)
A
Acculturation scores ranged from 1 to 5, with a higher score indicating a greater degree of English language use.
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